This paper presents a brief summary on a relatively new plasma aided electrolytic surface treatment process for light metals. A brief discussion regarding the advantages, principle, process parameters and applications of this process is discussed. The process owes its origin to Sluginov who discovered an arc discharge phenomenon in electrolysis in 1880. A similar process was studied and developed by Markov and coworkers in 1970s who successfully deposited an oxide film on aluminium. Several investigation thereafter lead to the establishment of suitable process parameters for deposition of a crystalline oxide film of more than 100µm thickness on the surface of light metals such as aluminium, titanium and magnesium. This process nowadays goes by several names such as plasma electrolytic oxidation (PEO), micro-arc oxidation (MOA), anodic spark deposition (ASD) etc. Several startups and surface treatment companies have taken up the process and deployed it successfully in a range of products, from military grade rifles to common off road sprockets. However, there are certain limitations to this technology such as the formation of an outer porous oxide layer, especially in case of magnesium which displays a Piling Bedworth ratio of less than one and thus an inherent non protective oxide. This can be treated further but adds to the cost of the process. Overall, it can be said the PEO process offers a better solution than the conventional coating processes. It offers advantages considering the fact that he electrolyte used in PEO process is environmental friendly and the temperature control is not as strict as in case of other surface treatment processes.
Introduction
Metals such as aluminum, titanium, magnesium . reported a significant improvement in the corrosion resistance of aluminum by PEO process. A qualitative comparison of the anodizing and plasma electrolytic oxidation presented in Table 1 brings out the basic difference in the two processes. 
Principle of Plasma Electrolytic Oxidation
The plasma electrolytic oxidation process might seem to be an extension of the existing anodizing process where a coating of aluminum oxide is produced on the surface of aluminum by placing the metal to be coated in place of anode.
However, the parameters for the two processes vary greatly as discussed in previous section since micro-oxidation channels are established only in the presence of high current density which breaks the dielectric of the oxide while anodizing is carried out in low current density.
It should be noted that a pulsed current with modified amplitude is passed in the electrolyte in case of PEO process so that a stable corona can be formed. A schematic of the setup for the PEO process is presented in Fig. 1 
Parameters affecting the Plasma Electrolytic Oxidation process
A discernible characteristic of the PEO process is the application of high voltage and current density in comparison to other electrolytic processes such as anodizing. In our trial experiment an aluminum sample with the following configuration was treated by PEO process. In the process, for an aluminum sample of surface area 50 cm 2 , a current of 10A at 400V is needed to make a uniform coating of 10µ. An electrolyte composition of 5g/l KOH and 2.5g/l Na 2 SiO 3 and a current density of 0.2A/cm 2 were used for this process.
The condition of the sample before and after PEO treatment is shown in Fig. 2 .
The fine finish obtained from PEO treatment is visible in the coated sample, displayed in , composition of electrolyte, additives in electrolyte 5) , current density, +/-ratio of voltage 8) parameters and electrolyte temperature.
In a study by Kim et. al. 5) , different aluminium alloy substrates were used for a PEO test as shown in Table 2 . The work reports the effect of substrate composition on the roughness and thickness of developed coating. The basic parameter that is monitored and directly affects the growth of oxide film is the current density 8, 9) . In a study 8) regarding the surface modification of magnesium alloys by PEO treatment it was observed that an increase in current density The three layers shown in Fig. 3 
Applications of Plasma Electrolytic Oxidation
The ability of the PEO process to form a reliable coating on the surface of aluminum will allow it to be used in myriads of applications where the metal's usage was earlier limited due to its low hardness and low corrosion resistance.
A thick coating of hard and dense aluminum oxide will prove sacrosanct to the metal's naturally high strength to weight ratio and will push it higher in the rank of engineering materials. It is the next metal of choice with respect to the structural materials, automobile bodies, bicycles and even in the body parts of electronic goods such as mp3 players, laptops and mobile phones.
The high dielectric of aluminum oxide also allows it to be used as high grade capacitors, displayed in Fig. 4 , and this property is exploited more efficiently after the metal is coated by PEO process.
A roll of aluminum coated by the PEO process to produce a thick oxide layer on the surface is shown in Fig. 4(a) . This coated aluminum oxide is used to manufacture high grade capacitor as displayed in Fig. 4 (b) .
Aluminum is almost ubiquitous nowadays; it finds usage from our utensils to our automobiles and a major part of these applications require , and zirconium are also reported.
Conclusions
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